The special involvement of the rostrolateral prefrontal cortex in planning abilities: an event-related fMRI study with the Tower of London paradigm.
Planning abilities are essential for the successful management of everyday life activities. Although several neuroimaging studies provide evidence that the prefrontal cortex is crucially involved in planning, the differential roles of its subregions are still a matter of debate. The aim of this study was to investigate the neural correlates of planning by focusing on the functional differentiation between the dorsolateral and rostrolateral prefrontal cortex using the Tower of London (ToL) task and a parametric event-related functional MRI design. In order to control for activations unspecific to planning, two control conditions were presented, which were matched for the length of single events in the ToL task. Seventeen right-handed healthy subjects participated in this study. All statistics were reported with corrections for multiple comparisons (p < 0.05). Compared to control conditions, activations in the ToL task were observed in the dorsolateral prefrontal cortex bilaterally, the right ventrolateral and left rostrolateral prefrontal cortex along with the thalamus, as well as in the parietal and premotor cortex bilaterally. Task complexity dependent analyses revealed that only the left rostrolateral prefrontal cortex showed a BOLD signal increase over the four planning levels, which could not be observed in the control conditions. Hence, current findings suggest that planning involves an extensive fronto-parieto-thalamic network. Within this network, the rostrolateral prefrontal cortex seems to be the only region that is exclusively reactive to planning specific processes, which we described in terms of simultaneous monitoring of internally generated and externally presented information.